We retrieve seismic velocity variations within the Earth's crust in the re- 
Introduction
On April 6, 2009 a M w 6.1 earthquake struck the central Apennines region near L'Aquila 13 (Italy) causing severe damage and more than 300 fatalities [Scognamiglio et al., 2010] . been specifically adopted to make measurements from the noise cross-correlations [e.g.,
51
Clarke et al., 2011]. We apply this method to two years of continuous recordings by three 2. Selecting and pre-processing the data and computating cross-corelations cross-correlations representative of a state of the crust for a given short period of time.
84
There is a trade-off between the length of the stack required to have stable estimates of increases rapidly for short stacking durations and then it tends to stabilize. We selected 94 a value of 50 days as stacking length for computing the current correlation functions. 
where ∆v v is the relative uniform seismic velocity perturbation that can be estimated in 101 the second step from a single station pair k via linear fitting of the following equation:
In order to obtain one estimates representative of the entire crustal volume, we merged to values close to the noise level.
112
To estimate uncertainties of our measurements, we followed the method proposed by through stretching characterize the uncertainties of our measurements.
121
To investigate the depth extent of the measured crustal velocity perturbations, we 
141
The results presented in our study show that the L'Aquila main shock caused a de-142 tectable reduction of seismic velocities within the surrounding crust. We observe that that the possible earthquake nucleation zone was confined to a volume less than 100 km 3 . with stacking large data volumes our estimation of the co-seismic velocity reduction is 165 inherently very robust. The observed velocity reduction is larger at higher frequencies.
166
Therefore, we prefer the hypothesis the perturbation is mainly due to damaging of shallow Finally, the aperture of the used seismic network (i.e., the distance between the station 182 pairs) can play an important role. So far, the velocity variations reported in this study 183 were measured over a relatively large area. Therefore, they may be less sensitive to the 184 processes occurring in the immediate vicinity of the fault, where stress-induced velocity
185
perturbations are expected to be most important.
186
Acknowledgments. The data used in this study were provided by the Istituto
187
Nazionale di Geofisica e Vulcanologia. We thank G. Moguilny for maintaining the Cohersis
188
cluster on which all computations were performed. This work was supported by Agence 
